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ATTEMPT ANY SIX QUESTIONS 


Question 1 
Astronomical Terms 


a) 


b) 


c) 


Briefly describe each of the following terms used in Astronomy. You may use diagrams to 
clarify your description, if you wish. 


i) declination 
ii) right ascension 
iii) celestial equator (9 marks) 


Define the terms sidereal day and mean solar day, explain why they are different and state 
(approximately) the size of the difference. (6 marks) 


Briefly define the "line of nodes" in the Moon's orbit and explain its role in solar and lunar 
eclipses. (5 marks) 


Question 2 
History 


a) 


b) 


C) 


Imagine you live on Planet Zap. In your city, every year on a particular date, at midday, 
vertical poles don't cast a shadow. A friend who lives exactly 600 km due north, reports that 
at midday on the same date, a vertical pole casts a shadow that subtends an angle of 10° from 
the top of the pole. Calculate the circumference and radius of Planet Zap assuming it is 
spherical. Briefly explain your steps (include diagrams if you wish). (6 marks) 


Briefly discuss on the following statement: "Copernicus' original heliocentric model of the 
cosmos was less accurate than Ptolemy's model, at predicting the apparent positions of the 
planets, so scientifically speaking, it shouldn't have replaced the geocentric model." (4 marks) 


Briefly describe (in point form) the most important contributions of the following scientists to 
the refinement of Copernicus’ heliocentric model of the solar system: 
Tycho Brahe, Johannes Kepler, Galileo Galilei & Isaac Newton. (10 marks) 


Question 3 
Viewing 


a) 


b) 


C) 


d) 


Describe three different methods for measuring cosmic distances, then list them in order of 
the typical distance over which they are useful, starting with the shortest. (6 marks) 


1) State the inverse square law. (1 mark) 


ii) Stars A and B have identical luminosity. Star A is 100 light years from Earth and B is 300 
light years from Earth, and there is a negligible amount of absorbing dust between them 
and Earth. Calculate the ratio of their intensities /, Tp (not magnitudes) as perceived from 


Earth. (5 marks) 


The human eye typically has a resolution of approximately 60 arc seconds. Briefly explain 
what this statement means. (3 marks) 


Discuss the advantages and disadvantages of space-based telescopes (for example the Hubble 
Space Telescope, Spitzer Space telescope and the Chandra X-ray observatory) versus Earth- 
based telescopes. (5 marks) 
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Question 4 
Solar System 


a) Describe Kepler's three laws of orbital motion. You may use simple diagrams to assist in 
illustrating your description of them. (9 marks) 

b) A new planet, Xap, is discovered orbiting our Sun in a slightly elliptical orbit with an orbital 
period of 282 Earth years. Calculate the semi-major axis of Xap in AU. (5 marks) 

c) Briefly discuss the differences between asteroids and comets, including their origins and 
compositions. (6 marks) 

Question 5 

Radiation 
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Figure 1: Spectrum of light emitted by our Sun and a blackbody radiation curve that is the 
best-fit to that spectrum. The position of the peak in the blackbody radiation 
curve is indicated by an arrow. 

a) Figure 1 shows a plot (in grey) of the spectrum of electromagnetic radiation coming from the 
surface of our Sun. To smooth out the Sun's absorption and emission spikes, also plotted (in 
black) is a blackbody radiation curve that is the best-fit to the solar spectrum. Use Figure | to 
calculate an estimate of the Sun's surface temperature in kelvins. (5 marks) 

b) Briefly explain the difference between the terms /uminosity, apparent magnitude and absolute 
magnitude of a star. (6 marks) 

c) The stars are divided into classes represented by a letter and a number. List the letters in order 
and explain what two main properties of a star these letters can represent. (5 marks) 

d) Briefly describe the relationship between temperature of a hot object (such as a star) and the 


total intensity of its radiation. You may quote a formula to clarify your answer. (4 marks) 
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Question 6 
Stellar Evolution 


a) 


b) 
Cc) 


Draw a Hertzsprung—Russell diagram and label it with the positions of the main sequence, 
white dwarfs, giants and the approximate location of our Sun on the diagram. (8 marks) 


Briefly describe the process of star formation and the ignition of nuclear fusion. (5 marks) 


Describe the evolution of a star (depending on its mass) once it leaves the main sequence. 
(7 marks) 


Question 7 
Stellar Structure 


a) Explain hydrostatic equilibrium and how it controls the diameter of a stable star. | (6 marks) 
b) Describe EITHER the proton-proton chain OR the triple-alpha process. (5 marks) 
c) Describe the similarities and differences between a nova and Type la supernova. (6 marks) 
d) Will a supernova always result in the formation of a black hole? Explain. (3 marks) 
Question 8 
The Universe 
a) Briefly describe Hubble's law. Include mention of the cosmological red shift. (4 marks) 
b) Describe the current big bang theory for the beginning of the universe, mentioning evidence 
to support it. (8 marks) 
c) Briefly discuss why it was found necessary to include dark matter in the explanation of the 
structure of galaxies. (4 marks) 
d) Briefly discuss how the hypothesis of dark energy (and the cosmological constant) is being 


used to explain the observed state of the universe. (4 marks) 


Useful equations are listed below 


I, r, P’=a (units: yr & AU) 
i - (arbitrary units) or [P= Ja 
OR Lr, =1r, OR \P? = 
= oT*] (units: W/m? 2.9x 10° 
ee en in a K*) fe. | AS 
d= 2.110" (units: arcsecond, m & m) 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so 
may result in the cancellation of all marks for this examination. 

Writing your name and number on the front will help us confirm that your paper has been 
returned. 


